The secondary magnetic fields are evaluated for the case of a conducting sphere in a relatively poorly conducting medium under the influence of a time varying magnetic field. The sinusoidal and step function responses are both considered. The responses so calculated are thought to be useful in a geophysical prospecting method which utilizes the transient behavior of induced eddy currents in a highly conducting ore zone.
INTRODUCTION j
The reaction of a spherical conducting ore zone to an impressed magnetic field is of great practical importance. The general problem of a sphere under the influence of an impressed electromagnetic field has been investigated by Debye (I) in a rather general manner. March (2) has treated the more specific problem of a conducting sphere in the presence of a magnetic dipole. This paper deals with the special case of a conducting sphere embedded in a relatively poorly conducting medium. The applied field will be assumed to be uniform in the region of the sphere. The secondary fields for sinusoidally varying primary fields will be developed from first principles. This of course is then a special case of the Debye and March solutions when the external medium has a small conductivity. The transient solutions can then be obtained directly by suitable integrations of the steady state solutions. The secondary field responses to a step function type of magnetic applied field are in turn explicitly calculated. M.K.S. units are employed throughout.
The center of the sphere is taken as the origin of the spherical polar coordinate system. The polar axis (i.e. z axis) is taken parallel to the applied field.
The magnetic field everywhere must be expressible in terms of the magnetic vector F with a z component only since the resulting circulating or eddy currents are only in the 4 direction. The first two terms in the integrand offer no difficulty and the third term is handled by expanding into a series 
SIGNIPICANCE ol! results
The steady state solutions will be discussed first. In Figure 2 the function M+iN is plotted versus a frequency parameter 6. The secondary external fields are seen by equations (IO) and (II) to be both proportional to the complex factor M-kin' .
The behavior of the secondary field as the circular frequency is varied is the same regardless of the position of the observer. It would then seem feasible
